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fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 


Fast  stadia*  la  this  ra March  program  (Zajoac,  1H2;  Zajoae  sad  Taylor,  1942) 
iadleat*'  that  cooparatlvs  taaaa  raapoad  t*  la41aldual  dlffaraacsa  la  parfosaaae* 
aad  to  chaagas  la  roapoaalbility  for  tha  group  autcaaa,  Oa  tha  baala  of  thaaa 
fladlaga  It  mi  coajacturad  that  whaa  a  aaabar.*  a  raapoaalblllty  la  laeaagruaat 
vltk  his  laval  of  parfoaaaaca,  tha  group  will  raorgaalsa  ao  aa  to  dacraaaa  tha 
iaeoagrulty*  la  ordar  to  attala  a  csaaoa  goal,  atatuaaa  baarlag  mors 
raapoaalblllty  must  ba  held  by  tha  ablar  aaabara.  Clvea  a  raaga  of  parforaaaeas 

I 

amon |  Mbtra,  the  discrepancy  between  the  performance  of  an  occupant  and  that 
accaptad  at  appropriate  for  hia  status  should  ba  a  minimum  If  tha  valua  of  tha 
group0  a  outeona  la  to  ba  maximised. 

Tha  laMdlately  preceding  study  in  this  sarlas  confirmed  this  hypothesis. 
(Burn  ate  in,  2a  j  one,  and  Taylor,  1963)  0  Groups  vara  structured  so  that  Motors  at 
various  atatuaaa  differed  la  thair  responsibility  for  tha  group  outcome.  T&e 
apparent  parfomanca  of  an  occupant  vrs  than  made  incongruent  with  that  expected 
for  hia  status.  Under  such  conditions  groups  readily  shifted  tha  occupant  to 
another  status  and  the  shift  was  always  one  which  dscraased  the  incongruity. 

Whan  tha  occupant 0  a  performance  rose  above  tha  laval  appropriate  to  hie  status, 
ha  was  moved  to  a  more  responsible  position;  when  performance  fall  below  an 
appropriate  level,  ha  was  moved  to  a  leas  responsible  status. 

In  task  oriented  groups  minimal  criteria  of  parfomanca  are  frequently 
imposed  on  the  membership  ss  s  whole,  irrespective  of  position*  Whan  soma 
mnber  of  members  fail  to  achieve  these  criteria,  group  success  decreases. 

Declines  of  this  type  result  from  s  general  failure  In  performance  and  are 
relatively  Independent  of  whether  members  have  bean  assigned  to  positions  as  aa 
to  minimize  the  discrepancy  between  apparent  end  expected  performance.  Ivan  with 
a  perfect  positive  correlation  between  apparent  parfomanca  end  atetua,  group 
success  may  still  decline  if  tha  absolute  levels  of  performance  of  a  certain 
number  of  members  are  below  the  standard  of  minimal  competence.  Burns  tain, 
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Zajonc,  and  Taylor  (1963)  demonstrated  that  intermittent  group  success  markedly 
inhibits  structural  reorganization  and,  thus,  delays  the  reduction  of  in¬ 
congruities. 

The  influence  of  incongruities  and  group  success  on  status  change  has 
already  been  reported  (Burnstein,  Zajonc,  and  Taylor,  1963).  The  present  report 
represents  a  preliminary  examination  of  the  changes  in  performance  associated 
with  these  status  changes.  Cooperative  groups  were  structured  hierarchically 
according  to  the  amount  a  member  at  a  particular  rank  could  contribute  to  the 
group  outcome.  Goal  attainment  required  that  successful  performance  increase 
as  rank  or  status  increased.  At  the  same  time  a  minimal  performance  criterion 
was  imposed  which  applied  to  the  group  as  a  whole  and  determined  group  success. 
Incongruities  between  performance  and  status  were  produced  experimentally  at 
different  ranks.  Observations  were  made  of  how  task  performance  was  affected 
by  (a)  induced  incongruities,  (b)  changes  in  group  success,  and  (c)  changes  in 
status. 


Method 

Subjects.  The  Ss  were  240  male  volunteers  recruited  at  The  University  of 
Michigan.  All  were  paid  $1.25  per  hour  for  participating  in  the  experiment. 

Apparatus.  The  Group  Reaction  Time  Apparatus  which  was  used  in  the  present 
study  is  described  in  greater  detail  elsewhere  (Zajonc,  1961).  We  shall 
therefore  limit  the  present  description  to  its  main  operational  features. 

The  apparatus  consists  of  seven  individual  panels  and  a  console  operated 
by  E  for  the  purpose  of  controlling  feedback  and  time  intervals.  Since  in  the 
present  study  only  four-man  groups  were  used,  three  of  the  panels  ware  removed. 
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Figure  1 

Individual  Panel 


Each  panel  contains  two  reaction  keys,  marked  A  and  B,  and  seven  stimulus 
displays  marked  1  through  7  and  one  marked  G*  The  stimulus  display  located  in 
the  lower  left  part  of  the  panel  is  the  Srs  own  display •  The  others  marked  by 
other  arable  numerals  give  feedback  about  the  performance  of  other  iSs.  The 
display  marked  G  gives  feedback  about  the  team  as  a  whole.  Each  stimulus  display 
consists  of  two  stimulus  lights,  marked  a  and  b,  and  a  red  failure  light  marked 
F.  Lights  a  and  b  are  stimulus  lights  which  are  turned  on  by  the  E.  They  are 
turned  off  by  the  S  when  he  presses  the  appropriate  key  (A  or  B)  •  In  the  present 
experiment  simple  reaction  times  were  observed.  In  all  conditions  only  one 
stimulus  (la),  one  response  (A),  and  one  failure  signal  (F-l)  were  utilized.  Mo 
other  signals  were  operative.  Instructions  led  each  to  believe  that  if  ha 
pressed  the  appropriate  key  before  the  failure  light  went  on,  his  stimulus  light 
pould  go, off,  and  fcir  feilttt*  ligbt.'hfe  inhibited*  Howpvet fi  the  sppeeramje  bf  the 
failure  light  was  controlled  by  E  according  to  a  fixed  schedule  described  below. 
8s  sat  within  3-4  feet  of  each  other  and  could  easily  observe  each  other9 s  panels 
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#nd  the  appearance  of  the  failure  lights , 


Procedure,  All  observations  were  made  on  groups  of  four  Ss,  The  experi¬ 
ment  involved  the  observation  of  individual  and  group  reaction  times  (RT°s), 
Individual  baseline  data  were  obtained  first*  £8  working  as  individuals  were 
Instructed  to  press  their  reaction  keys  upon  the  onset  of  a  stimulus  light 
on  their  panels.  After  a  ready  signal  a  stimulus  light  was  turned  on  by  E, 

The  intervals  between  the  ready  signal  and  the  stimulus  light  were  3,  4,  5, 
or  6  seconds  distributed  equally  and  randomly  over  trials.  The  stimulus 
light  was  turned  off  by  the  Sfls  response  and  his  RT  recorded  by  E,  Following 
forty  training  trials  in  20-second  intervals,  and  2-minute  intervals 
following  every  fifth  trial,  Ss  were  asked  to  privately  rank  each  other  in 
terms  of  RT  speed.  This  served  to  orient  them  to  individual  differences  in 
performance.  The  Ss  were  then  told  that  their  task  would  be  to  work  coopera¬ 
tively  as  a  group  in  playing  a  simple  game.  The  game  was  described  as 
follows? 


"Fifty  similar  groups  will  be  run  in  this  study  of  team 
performance.  Each  group  will  have  the  same  opportunity  to  earn 
a  number  of  points.  At  the  end  of  the  study,  the  four  members 
of  the  group  with  most  points  will  each  receive  $10,00,  In 
order  to  receive  points  at  least  two  or  more  members  must  press 
quickly  enough  to  beat  the  red  failure1  light.  The  latter  will 
appear  on  a  member 9 s  panel  when  he  does  not  press  witbln  a 
fixed  interval  after  the  signal,  (The  red  light  remained  on 
for  twelve  seconds)*.  On  each  trial,  if  two  or  more  members 
beat  the  failure  light,  the  group  is  eligible  to  receive  points 
(criterion  for  group  success).  However,  since  each  member  will 
be  assigned  a  different  number  of  points  to  contribute  to  the 
group  total,  the  amount  of  points  the  group  receives  will  depend 
on  which  members  beat  the  failure  light,  (Thus,  to  obtain  the 
maximum  number  of  points  the  group  should  place  the  most  con¬ 
sistently  successful  member  in  the  position  which  contributes 
the  largest  number  of  points,  the  second  most  successful  in  the 


*  Information  in  parentheses  was  not  included  in  the  instructions. 


position  contributing  the  second  largest  number  of  points,  and 
so  on.  Bach  position,  then,  had  a  certain  level  of  performance 
required  by  the  task) .  If  a  member  does  not  ber ..  tae  failure 
light,  he  can  contribute  nothing.  If  only  one  member  is 
successful,  the  group  receives  no  points  regardless  of  the 
number  he  is  assigned." 

E  then  explained  that  after  each  block  of  five  trials  the  members  would 
be  permitted  to  vote  on  whether  they  wanted  to  change  the  way  the  points  had 
been  assigned.  Each  S  was  given  a  sheet  on  which  he  was  to  privately  record 
his  vote.  The  sheet  was  divided  Into  two  sections  each  running  the  length 
of  the  paper.  One  section  contained  fifteen  "yes  -  no"  pairs.  If  S 
wanted  to  change  the  assignment  of  points  he  was  to  encircle  "yes";  if  no 
change  was  desired,  he  encircled  "no."  The  second  section  contained  fifteen 
rows  of  four  numbers  which  correspond  to  the  seat  numbers  affixed  to  the 
table  in  front  of  each  S’s  panel.  After  voting,  S  was  to  write  under  each 
number  the  amount  of  points  that  should  be  assigned  to  that  position.  If 
£  voted  "no"  he  assigned  the  same  distribution  of  points  that  existed  on 
the  preceding  block.  If  he  voted  "yes,"  S  was  to  indicate  what  redistri¬ 
bution  of  points  seemed  appropriate.  All  voting  sheets  were  to  remain 
folded  with  the  votes  and  preferred  point  assignments  hidden  until  the 
end  of  each  block.  jSs  would  then  vote  and  record  their  preferred  point 
assignments,  refold  the  sheets  and  place  them  in  the  center  of  the  table* 

E  would  take  the  sheets  and  inform  SSs  whether  or  not  there  was  a  unanimous 
"yes"  vote.  When  such  unanimity  occurred  Ss  would  be  given  a  few  minutes 
to  discuss  and  agree  on  what  changes  to  make.  In  front  of  each  seating 
position  there  would  be  a  counter  which  indicated  the  number  of  points 
the  member  could  contribute.  Upon  reaching  agreement  Ss  were  to  make 
the  change  by  shifting  the  appropriate  counters  among  members.  It  was 
made  clear  that  in  discussing  how  to  change,  Ss  were  in  no  way  committed  to 
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the  point  assignments  they  had  written  on  the  voting  sheets,.  However,  once 
unanimity  was  reached  and  discussion  permitted,  some  change  was  required 
Within  these  limits  Ss  were  free  to  make  whatever  change  was  agreed  upon. 
Although  votes  would  be  taken  after  each  block  of  five  trials,  assurances  were 
given  that  there  would  be  less  than  fifteen  blocks  as  the  voting  sheets  might 
suggest,  E  explained  that  it  was  necessary  that  £s  not  know  how  many  blocks 
were  to  be  given. 


that  they  would  have  one  practice  block  to  become  accustomed  to  working  against 
the  red  light.  After  this  block  E  distributed  the  counters  which  Indicated  the 
number  of  points  each  S  could  contribute  to  the  group0 s  total.  The  counters 
were  labelled  n100,n  M80 , 91  ,,40,H  and  9,2Oo01  On  the  practice  block  (before  points 
were  assigned)  and  on  each  of  the  three  succeeding  blocks  (after  points  were 
assigned)  L  controlled  the  appearance  of  the  red  light  in  the  following  manners 
Ss  with  100  points  (rank  1  or  R-l)  were  successful  on  90%  of  the  trials,  Ss  with 
80  points  (R-2)  ,  70%  of  the  trials,  Ss  with  40  (R~3)  points,  50%  of  the  trials, 
and  Ss  with  20  points  (R~4),  30%  of  the  trials.  The  group  success  criterion 
(at  least  two  members  must  beat  the  red  light)  was  met  on  every  trial  except 
one  over  these  four  blocks.  Within  these  constraints  the  distribution  of 
individual  failures  within  each  block  was  random.  The  first  four  blocks,  thus, 
served  to  reinforce  the  initial  distribution  of  points.  On  block  five  and 
thereafter  the  ^pattern  of  individual  and  group  success  was  manipulated  to  form 
four  experimental  conditionss 

Condition  I,  On  block  five  £s  in  R~1  rank  were  reduced  to  40%  success. 

All  other  ranks  were  brought  to  60%  success.  During  block  six  R-l  was  reduced 
to  20%  success  and  held  there  for  the  remainder  of  the  experiment.  All  other 
ranks  remained  at  the  60%  level.  Group  success  was  continuous,  occurring  on 
every  trial. 
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“ v ^ -  This  vii  identical  to  Condition  I  except  that  group  success 
was  intermittent,  occurring  on  ti&iy  40%  of  th«:t?lal«  In  each  block. 

Condition  III.  On  block  five,  R-4  becasN*  successful  on  60%  of  the  triala 
while  8a  in  all  other  ranka  vara  successful  401  Of  the  time.  R~4  moved 
aucceaa  during  block  .six  and  continued  at  tbit  lava  1  for  the  raat  of  the  experiment* 
All  ottyt*  ranka  remained  at  the  40%  level . 

Condition  IV Q  This  was  identical  to  Condition  III,  except  that  group 
aucceaa  vaa  intermittent,  occuring  on  only  40%  of  tha  trlale  in  any  blocks. 

'•-0y; 

Tvo  control  conditiona  were  run^S|r  eleven!;  bloeka  in  vhlch  no  change 
occurred  in  the  relative  aucceaa  of  members.  Condition  V  and  Condition  VI  experi¬ 
enced  the  aaaa  schedule  of  Individual  and  group  success  as  all  other  groups  on 
blocks  one  to  four.  Groups  in  Condition  V  remained  on  this  schedule  for  the 
next  seven  blocks.  However,  on  block  five,  Ss  in  Condition  VI  ware  moved  to  401 
group  success  for  the  ensuing  seven  blocks.  On  these  blocks  R^l  remained  at  80% 
success,  R~2  at  60%  success,  R-3  at  40%  and  R°4  at  20%.  Table  1,  deplete  the  group 
and  Individual  success  schedules  in  the  different  conditions. 

It  vas  Important  to  minimize  the  possibility  Ss  might  learn  that  their 
actual  RT  vas  unrelated  to  the  appearance  of  the  failure  light.  To  establish  a 
set  which  would  mask  the  pre-scheduled  nature  of  success  and  failure  the  following 
was  done!  1)  Pilot  studies  in<^iidAkkdltha t  individual  differences  in  RT  are 
larger  during  the  early  part  of  the  procedure.  In  fact,  on  baseline  trials  in  a 
few  groups  one  member °s  hand  add  £ tnger  movement  vds'Vfcsibiy  slower  tk*n  the  reat* 
Thus,  the  experimental  induction  vas  most  likely  to  fall  during  early  trials  when 
a  visibly  alow  member  succeeds.  It  was  decided  that  initial  rank  or  status  (the 
number  of  points  assigned  by  £)  would  correspond  to  the  member0 s  rank  on  baatlloa 
performance,  the  fastest  man  being  given  the  highest  status,  the  aecond  fastest, 
second  highest  status,  and  so  on.  This  meant  that  during  the  first  four  blocks 
in  which  performance  feedback  reinforced  the  Initial  hierarchical  structure, 
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Table  1 

Schedule  of  success  (x)  and  failure  (O)^for  individual  ranks  (R) 

and  for  groups  (GS) 

Ao  Blocks  1  -  4*s  Reinforcement  of  Initial  Structure 

Trials 


R 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

X 

X 

X 

X 

X 

X 

X 

0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 

X 

X 

2 

X 

X 

0 

X 

X 

0 

X 

X 

0 

X 

X 

0 

X 

X 

X 

X 

X 

X 

0 

0 

3 

X 

X 

0 

X 

0 

X 

0 

0 

X 

0 

0 

X 

X 

0 

X 

0 

0 

X 

0 

X 

4 

0 

X 

X 

0 

0 

0 

0 

X 

0 

0 

X 

0 

0 

X 

0 

0 

X 

0 

0 

0 

GS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

0 

X 

if 

Common  to  all  conditions.  Repeated  on  blocks  5~11  in  Condition  V 


B.  Changes  in  reinforcement  following  fourth  block. 

Condition  Is  A  decrease  in  success  for  R-l  with  continuous 
group  success** 

Trials 


R 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

X 

0 

X 

0 

0 

0 

0 

0 

X 

0 

0 

0 

0 

0 

X 

0 

X 

0 

0 

0 

2 

X 

X 

0 

X 

0 

X 

0 

X 

0 

X 

0 

X 

X 

X 

0 

0 

X 

0 

X 

X 

3 

0 

X 

X 

0 

X 

X 

X 

0 

0 

X 

X 

0 

X 

X 

0 

X 

0 

X 

0 

X 

4 

X 

0 

0 

X 

X 

0 

X 

X 

X 

0 

X 

X 

0 

0 

X 

X 

0 

X 

X 

0 

GS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

** 

Last  three  schedules  were  repeated  until  criterion  was  reached. 


■Table  1  continued 


Last  three  schedules  were  repeated  until  criterion  was  reached 


•Table  1  continued 
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fa  ate  r  members  would  auccaad  more  frequently  thaw  alawr  aaai,  ty  block  five 
it  wee  npactad  chat  lallvUual  differences  la  KT  would  ba  reduced  Ca  a  point 
whara  physical  movement  gave  no  dlecchslmable  cua  to  relative  speed.  2)  The 
lna Cruet Iona  introducing  tha  tasks  atraaaad  that  tha  KX  interval  would  ba  vary 
abort,  that  a  peraon°s  It  waa  variable  evertlne,  aad  that  when  aw  attempted  ta 
attain  wlnlwuw  IT  auch  variability  waa  not  cubjact  ta  voluntary  control. 

la  Coadltlona  Z  »  It  tha  following  criteria  ware  uaad  ta  laminate  tha 
procedure*  (1)  Ho  uaaniaoua  "yea"  .votes occurred  wltbia  aevea  blocks  after  tha 
experlnental  manipulation  began,  i.Sjj jjjj^by  b)pck  11.  (2)  Ma  aaaaad  uaaniaoua 
"yea”  WOf  occurred  with  in  three  blaaka  after  tha  flrat  change  waa  agreed  an. 
(3)  Mo  third  uaaniaoua  "yea"  vetaeoccurred  within  ana  black  aftor  tha  aacand 
change  waa  agreed  an.  Croup*  in  Coadltlona  V  and  VI,  whara  no  change  waa 
expected,  were  run  for  eleven  blocka.  Votes  ware  taken  at  tha  and  of  each 
block  after  points  ware  assigned  to  newbers.  Upon  tomlnotion  of  the  enperi* 
wentol  procedure  all  £s  filled  out  a  fuostionnaira  and  a  personality  inventory. 
They  ware  than  given  complete  information  about  tha  experiment. 


Insults 

1*  Nrfomanco  in  Plfforant  Statuses.  After  block  four,  schedules  af  success 
for  individual  nawbers  wora  systematically  changed  to  induce  appropriate  ahifto 
in  atatua.  Tha  extant  to  idilch  this  manipulation  produced  Increments  er 
decresMnts  In  tha  percent  of  auccaas  at  diffarant  a ta tunas  la  ahown  in  Table  2. 
IT  for  So  in  diffarant  atatuaaa  is  axamlnad  fram  tha  black  on  which  atatua 
dlstlnctiona  ware  introduced  (bloek  2)  to  a  point  preceding  frofuent  ahifta  in 
status  (block  6).  Only  four  of  tha  <0  groups  made  a  change  in  atatua  bafora  the 
•l*th:-bl*ck  -  -two  in  Condition  2  and  ano  nook’ in  :©*nlt<ki*®a  -IJZ  and  EV.  -On  tha 
ianad lately  auceaadlag  block  19  groups  voted  unanimously  to  change.  Tha  KT 
curves  for  the  two  extreme  atatuaaa  (1*1  and  1=4)  under  continuous  success  are 


Table  2 


Mean  percent  success  at  different  statuses  during 
reinforcement  of  the  initial  structure  (block 
1-4)  and  during  induction  to  change  (block  5+) 


Conditions  I  and  II 

Status 

Blocks 

Diff , 

1-4 

5+ 

1 

90% 

20% 

-  70  :c 

2 

70% 

b0% 

-10* 

3 

50% 

60% 

+1U  v 

4 

30% 

60% 

+  C'i’ 

Conditions 

III  and  IV 

1 

90% 

40% 

-50% 

2 

70% 

40% 

-30% 

3 

50% 

40% 

-10% 

4 

30% 

80% 

+50% 

presented  in  Figure  2;  the  curves  for  the  two  intermediate  status  (R-2  and  R-3) 
in  Figure  3.  The  mean  RT  for  each  condition  over  blocks  is  shown  ir  Figure  4, 
The  analysis  of  variance  of  these  curves  is  summarized  in  Table  3*  The  large 
differences  as  a  function  of  rank  are  not  surprising  since  Ss  were  assigned 
to  a  status  which  correspond  to  their  baseline  performance.  Changes  in  RT 
over  blocks,  of  course,  reflect  practice  effects «  The  DC  X  B  interaction 
indicates  that  during  the  first  few  blocks  Ss  in  Condition  I  improved  at  a 
faster  rate  than  Ss  in  the  other  two  conditions.  The  gap  between  blocks  2  and 
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Blocks  of  Trials 

Me«n  RT  of  R-l  and  R-4  Ss  under  continuous  group  success. 
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Blocks  of  Trials 

Maan  RT  of  R-2  and  R-3  S*  undar  conclnuout  group  atccess. 
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Mean  group  RT  under  continuous  aucceas 
(Conditions  I,  III,  V) 
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Table  3 

Summary  of  the  analysis  of  variance  of  RT  under  continuous  group  success 


Source 

df 

MS 

F 

Direction  of  Change  (DC) 

2 

365.170 

— 

Rank  (R) 

3 

3821.501 

8.610**** 

DC  X  R 

6 

15. 772 

--- 

Error  (b) 

108 

443.859 

Blocksof  Trials  (B) 

4 

777.385 

68.789**** 

DC  X  B 

.37.194 

3.912**** 

R  X  B 

12 

36.194 

3.912**** 

DC  X  R  X  B 

24 

26.478 

2.343*** 

Error  (w) 

432 

11.301 

Total  . 

599 

***p<.005 

****p  ^.001 


3  is  significant  at  the  .01  level  in  the  former  condition  while  the  comparable 
gaps  in  the  other  conditions  do  not  approach  an  acceptable  level.  In  addition, 
the  gap  between  the  last  block  on  which  a  member's  status  is  congruent  with 
performance  (block  4)  and  the  block  preceding  frequent  shifts  in  status  (block  6) 
is  significant  at  the  .05  level  in  III,  but  not  in  any  other  condition.  The  R  X  B 
interaction  reflects  the  significantly  faster  rate  of  Improvement  in  RT  for  Ss 
placed  in  low  statuses.  Of  considerable  interest  is  the  tendency  for  RT  to 
improve  when  individual  success  declines  and  to  slow  when  individual  success 
Improves.  This  is  evident  in  the  significant  DC  X  R  X  B  interaction.  The 

decreased  in  RT  between  blocks  4  and  6ate  highly  reliable  for  R-l  in  I  and  for 

I 
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R-l  in  III  (p<.01,  gap  test),  while  the  RT  for  R-4  in  III  increases  significantly 
(p<.02,  gap  test) o  The  comparable  gap  tests  for  R-2  indicate  a  significant 
decrease  in  RT  in  I  (p<.01)|  a  similar  decrease  for  R-2  in  III  approaches  an 
acceptable  level  of  significance  (p<.10).  None  of  the  other  gaps  between 
blocks  4  and  6  reflects  a  reliable  difference.  However,  in  all  cases  R-l,  R-2 
and  R-3  in  I  and  III  evidence  a  greater  decrease  in  RT  than  their  respective 
controls  in  V;  at  the  same  time  R-4  in  I  and  III  shows  less  improvement  in 
RT  than  their  control. 

A  similar  analysis  is  made  of  performance  from  blocks  2  to  6  under 
intermittent  group  success.  The  curves  are  presented  in  Figures  5  to  7  and  the 
analysis  of  variance  is  summarized  in  Table  4.  Although  no  marked  differences 
in  rates  of  Improvement  as  a  function  of  rank  appears  in  the  early  blocks  (bnly 
the  gap  between  blocks  2  and  3  for  R-4  in  II  was  significant  at  the  .03  level), 
the  changes  in  RT  beyond  block  4  are  remarkably  similar  to  those  which  occurred 
under  continuous  group  success.  R-l  and  R-3  in  II  and  in  IV  decrease  in  RT  to 
a  greater  extent  than  their  respective  controls,  while  R-4  Increases  in  RT 
more  than  its  control.  There,  however,  appears  to  be  little  difference  in  the 
rate  of  improvement  between  R-2  in  II  and  IV  and  R-2  in  VI.  Gap  tests  indicate 
that  the  difference  between  blocks  4  and  6  for  R-l  in  II,  and  for  R-l  in  IV  are 
significant  at  less  than  the  .10  and  .05  levels,  respectively,  while  the 
comparable  gap  for  R-l  in  VI  is  insignificant  and,  in  fact,  opposite  in  direction. 
The  declines  in  performance  between  blocks  4  and  6  in  R-4  are  both  significant 
at  less  than  the  .10  level.  The  control  gap  is  opposite  in  direction,  but  not 
reliably  so.  Similar  gaps  for  R-3  do  not  approach  significance  in  any  of  the 
three  conditions.  The  gaps  between  blocks  4  and  6  for  R-2,  both  in  the  two 
experimental  and  in  the  control  condition,  are  quite  significant  (p<«01  in  II 
and  VI;  p<.05  in  IV). 


rXGUU  s 
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BIocks  of  Trials 

Mean  RT  of  R-l  and  R-4  under  Intermittent  group  succeaa. 
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Blocks  of  Trials 

Mean  RT  of  R-2  and  R-3  Ss  under  intermittent  group  success. 
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riGUU  7. 


Condition 


Mean  group  RT  under  intermittent  success 
(Conditions  II,  IV,  VI). 
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Table  4 

Summary  of  the  analysis  of  variance  of  RT  under  intermittent  group  success. 

From  the  tflock  in  which  status  distinctions  were  introduced  to  the 
block  preceding  frequent  status  changes. 


Source 

df 

MS 

F 

Direction  of  Change  (DC) 

2 

85.902 

— 

Rank  (R) 

3 

3082.495 

6.967**** 

DC  X  R 

6 

171.021 

— 

Error  (b) 

108 

442.420 

Blocks  of  Trials  (B) 

4 

361.293 

14.565**** 

DC  X  B 

8 

7.812 

j 

R  X  B 

12 

62.553 

2.523*** 

DC  X  R  X  B 

24 

23.182 

— 

Error  (w) 

432 

24.806 

Total 

599 

***  p<.005 
****  pC.  001 

2.  Changes  In  Status  and  Changes 

in  Performance. 

When  the  20  members 

in  R-l 

in  conditions  I  and  II  were  reduced  in  status,  seven  were1  placed  directly  in 
R-4,  six  in  R-3  and  seven  in  R-2.  This  provided  three  degrees  of  change  with 
a  similar  number  of  Ss  falling  at  each  level.  Figure  8  illustrates  the  mean 
RT  of  these  JSs  on  the  two  blocks  immediately  preceding  and  on  the  two  blocks 
immediately  following  the  first  change.  The  analysis  of  variance  of  these 
curves  is  summarized  in  Table  5.  Clearly,  a  performance  decrement  occurs  which 
varies  directly  with  the  extent  to  which  status  is  reduced.  A  small  reduction 
does  not  disrupt  the  general  improvement  in  RT  over  blocks;  an  intermediate 
reduction  wipes  out  this  practice  effect;  a  large  reduction  in  status  produces 
a  decided  decrement  in  performance.  The  gap  between  the  immediately  pre-  and 
post-change  blocks  is  significant  at  the  .01  level  for  the  R-l  to  R-4  change. 


Reaction  Time  (msec.) 


FIGURE  8. 


Blocks  Before  Change  Blocks  After  Change 

Change  in  RT  over  2  pre-  and  2  post-change  blocks 
under  3  degrees  of  change. 


Change 
R-l  to  R-4 

R-l to  R-3 
R-l  to  R-2 
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Table  5 

Sumary  of  the  analysis  of  variance  of  RT  over  two  pre-  and  post-change 
blocks  when  the  member  In  R-l  Is  moved  to  R-2,  R-3  or  R-4. 


Source 

df 

MS 

r 

Amount  of  Change  (AC) 

2 

468.561 

9.297**** 

Error  (b) 

77 

50,400 

Blocks  of  Trials  (B) 

3 

20.623 

4.332** 

AC  X  B 

6 

41.950 

8.813**** 

Error  (w) 

231 

,  4.761 

Total 

319 

**  p<.01 
★***  p<,001 


The  subsequent  Improvement  In  RT  produced  a  reliable  difference  between  the  first 
and  second  post-change  block  (p<*05  gap  test)  when  status  reductlonwas  maximal. 

The  tendency  for  RT  to  decline  in  the  face  of  only  small  reductions  in  status  is 
evidenced  by  the  near- significant  gaps  between  the  first  and  second  pre-change 
blocks  (p<.  10),  None  of  the  small  differences  over  blocks  was  reliable  among 
the  R-l  to  R-3  Ss. 

In  analysing  the  effect  of  status  change  on  JSs  originally  in  R-4,  it  was 
decided  to  include  all  changes  in  Conditions  I  and  II,  as  well  as  those  in  Con¬ 
ditions  III  andIV.  This  was  done  because  in  Conditions  III  and  IV  a  large  majority 
of  first  changes  in  R-4  were  optimum  changes,  i,e„,  Ss  in  R-4  were  moved  directly 
to  R-l;  in  only  three  cases  were  Ss  in  R-4  first  moved  to  E-2  and  in  only  three 
cases,  to  R-3.  Including  all  four  conditions  provided  fourteen  cases 
in  which  Ss  in  R-4  were  changed  to  R-l,  five  of  R-4  to  R-2,  and  nine  cases 
of  R-4  to  R-3.  Mean  RT  on.  the  two  pre-  and  post-change  blocks  are  presented 
in  Figure  9.  An  analysis  of  variance,  summarized  in  Table  6,  indicates 
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FIGURE  9. 


Blocks  Before  Change  Blocks  After  Change 

RT  on  the  two  blocks  of  trials  inmediately  before  a 
change  in  rank  and  on  the  two  blocks  of  trials 
ijwnediately  after  a  change  in  rank  under 
three  degrees  of  change  (decline). 


Change 
R-4  to  R-l 

R-4  to  R-2 

R-4  to  R-3 


that  the  difference  among  conditions  disappears  on  the  block  Immediately  following 
a  change  to  regppear  on  the  second  post-change  block.  Gap  tests  reveal  that 

Table  6 

Summary  of  the  analysis  of  variance  of  IT  over  two  pre-  and 
two  post ?chdm$feLrb locks  t  vhenthe  .member  iri  ^-4  is 
moved  to  R-3,  R-2  or  R-l. 


Source 

df 

!— . . . 

MS 

1 - 

r 

Amount  of  Change  (AC) 

2 

22.063 

Error  (b) 

109 

87 , 360 

Blocks  of  Trials  (B) 

3 

86.506 

14.786**** 

AC  X  B 

6 

32.441 

5.545**** 

Error  (w) 

327 

5.850 

Total 

447 

****p<  .001 

decreases  in  RT  just  after  change  tend  to  be  reliable  ones  Independent  of  the 
extent  of  change.  The  differences  in  RT  for  the  R~4  to  R-l,  R-4  to.R-2,  *  t 

ahd  R-4  to  R-3  changes  are  significant  at  the  ,05,  .10,  and  .01  levels, 
respectively.  The  form  of  the  relationship  between  status  change  and  RT  is  not 
altered  if  only  Ss  in  III  and  IV  are  used.  But  the  small  number  of  JSs  produces 
unreliable  differences. 

3.  Group  Performance.  The  index  of  group  performance  in  the  following  analysis 
is  the  RT  of  the  second  fastest  group  member.  Essentially  the  same  results  are 
obtained  if  group  performance  is  measured  in  terms  of  the  mean  RT  of  all  four 
group  members.  The  curves  presented  in  Figure  10  indicate  a  sharp  decrease 
in  RT  from  baseline  levels  not  only  when  ^Ss  begin  to  receive  feedback  regarding 
their  own  and  other  members6  performance  but  also  when  status  distinctions  are 
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Blocks  of  Trials 

Mean  group  RT  In  ell  condltlona. 
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initially  established,  After  this  there  is  gradual  continuous  decline  in 
RT  over  blocks.  An  analysis  of  variance  of  these  curves  indicates  no  marked 
difference  in  group  performance  among  experimental  conditions  or  between 
experimental  and  controls.  This  analysis  is  summarized  In  Table  7.  Gap  tests 
reveal  significant  improvement  in  performance  at  the  ,05  or  .10  level  (a) 
between  baseline  performance  and  the  first  feedback  block  (block  one),  and  (b) 
between  the  first  feedback  block  and  the  establishment  of  status  distinctions 
(block  two)  in  all  six  conditions.  No  other  gap  between  blocks  is  significant, 


Table  7 

Summary  of  the  analysis  of  variance  of  group  RT 


Source 

df 

MS 

F 

Direction  of  Change  (DC) 

2 

181.932 

... 

Group  Success  (GS) 

1 

217.874 

— 

DC  X  GS 

2 

73.281 

— 

Error  (b) 

54 

230.390 

Blocks  of  Trials  (B) 

8 

1869.578 

98.643**** 

DC  X  B 

16 

17.151 

— 

GS  X  B 

8 

24.196 

1.411 

DC  X  GS  X  B 

16 

6.585 

--- 

Error  (w) 

432 

17.152 

Total 

539 

****P<.001 
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al though  the  decline  in  RT  between  block  4  (the  last  continuous  group 
success  block)  and  block  5  (the  first  intermittent  group  success  block)  in 
Condition  II  approaches  an  acceptable  level  (P<*15),  ^«;ing  blocks  6  and  7 
the  average  RT  under  intermittent  success  was  in  all  conditions  less  tkan 
that  under  continuous  success.  However ,  the  GS  X  B  interaction  is  not 
highly  reliable  (P<o20)0  After  block  8  the  number  of  groups  remaining 
declines  appreciably  and  analysis  is  no  longer  feasible. 

The  groups  in  both  control  conditions  performed  for  a  fixed  number 
of  trials  (11  blocks)  which  was  longer  than  that  given  all  but  one  experi¬ 
mental  group  (one  group  in  IV  which  did  not  change  was  run  for  11  blocks) „ 
For  this  reason  a  separate  analysis  is  made  of  performance  in  V  and  VI. 
Individual  and  group  performance  for  the  controls  over  all  10  blocks  in 
which  status  distinctions  existed  are  presented  in  Figures  11  to  15.  The 
analysis  of  variance  of  these  data  is  summarized  in  Table  80  The  signifi¬ 
cant  second  order  Interaction  suggests  that  Intermittent  group  success  has 
markedly  different  effects  on  occupants  of  different  statuses.  R-l  in  VI, 
in  contrast  to  R-l  in  V,  decreases  in  RT  during  later  blocks.  R-2  in  VI 
decreases  in  RT  relatively  early  and  then  returns  to  its  former 
level.  No  difference  in  RT  obtains  at  R-3  as  a  function  of  group 
success.  Finally,  the  difference  between  conditions  reverses  at  the  lowest 
rank.  R-4  in  V  displays  a  large  decline  in  RT  while  R-4  in  VI  remains  at 
about  the  same  level  of  performance  throughout. 


FIGURE  11. 
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Blocks  of  Trials 

Mean  RT  of  R- l  members  under  continuous  (V)  Intermittent 
(VI)  group  success  when  no  status  change  is  appropriate 

(Controls) 


2  3  4  5  6  7  8  9 


Blocks  of  Trials 

Mean  RT  of  R-2  members  under  continuous  (V)  and  intermittent 
(VI)  group  success  when  no  status  change  is 
appropriate  (ControLs) . 
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FIGURE  13. 

Condition 


234  567  8  9  10  11 


Blocks  of  Trials 

Mean  K.T  of  R-3  members  under  continuous  (V)  and  intermittent  (VI) 
group  success  when  no  status  change  is  appropriate  (Controls). 


Reaction  Time 


m  B,  *  nc  Blocks  of. Trials,,,,  J  . 

Mean  RT  of  all  Ss  under  continuous  (V)  and  intermittent 


group  success  (VI)  when  no  status  change  is 
appropriate  (Controls). 
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Table  8 


Summary  of  the  analysis  of  variance  of  RT  under 
continuous  and  Intermittent  group  success 
when  status  changes  are  inappropriate 
(Conditions  V  and  VI) . 


Source 

df 

MS 

F 

Rank  (R) 

3 

4738.672 

4.034**** 

Group  success  (GS) 

1 

612.500 

... 

GS  X  R 

3 

386.510 

... 

Error  (b) 

72 

1174.661 

Blocks  of  Trials  (B) 

9 

245.952 

6.703**** 

R  X  B 

27 

18.621 

— 

GS  X  B 

9 

49 . 742 

1.356 

GS  X  P  X  B 

27 

64.188 

1.749** 

Error  (w) 

648 

36.695 

Total 

799 

**  jX.oi 
****  pC.QOl 
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Discussion 

Group  performance  seems  to  be  enhanced  by  the  introduction  of  status 
distinctions.  There  is  a  marked  decline  in  RT  at  the  po^nt  of  introduction. 
However,  since  this  occurs  during  the  second  blocks  it  may  well  reflect  practice 
effects  which  typically  are  strongest  during  early  trials.  This  can  easily  be 
determined  in  later  experiments  where  status  distinctions  are  not  introduced 
until  a  stable  baseline  is  attained. 

There  is  some  suggestion  that  group  performance  improves  temporarily  when 
group  success  decline 9 „  However,  this  finding  in  respect  to  group  RT  is  weak  and 
no  great  confidence  should  be  placed  in  it.  The  weakness  is  explained  when  the 
differential  effects  of  group  success  as  a  function  of  status  are  noted.  Those 
are  dramatic  but  permit  no  easy  explanation.  It  would  seem  that  when  no  appro¬ 
priate  change  is  necessary  and  group  success  becomes  intermittent ,  decreases  in 
RT  are  directly  related  to  status,  R-l  and  R-2  in  VI  display  improved  performance, 
the  former  late,  the  latter  early,  compared  to  R~1  and  R°2  under  continuous  group 
success.  On  the  other  hand  R-3  and  R-4  in  VI  evidence  little  or  no  decline  in  RT 
compared  to  their  own  controls  in  V,  In  fact,  R-4  in  VI  has  a  decidedly  slower 
RT  than  R-4  in  V  on  later  blocks.  Thus  it  seems  that  when  group  success  becomes 
Intermittent,  the  extent  to  which  members  make  an  effort  to  restore  per¬ 
formance  is  directly  related  to  their  status  in  the  group,  i,.e0f  to  their 
responsibility  for  the  group  outcome. 

When  an  incongruity  exist  at  a  specific  status,  the  change  in  performance 
which  occurs  will  depend  on  the  direction  and  extent  of  the  Incongruity.  If 
apparent  performance  falls  below  that  appropriate  to  the  status,  the  occupant 9 s 
real  performance  will  improve;  when  apparent  performance  climbs  above  what  is 
appropriate  to  the  status,  real  performance  will  decline.  It  is  assumed  that  the 
level  accepted  as  appropriate  by  the  group  at  a  given  point  in  time  depends  on 
the  level  accepted  in  the  past--the  level  which  elicited  no  preference  for 
displacing  the  occupant--and  on  the  current  levels  at  other  positions.  Thus, 
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when  frequency  of  success  declines  for  R-l,  below  that  of  past  experience  and 
below  that  of  the  adjacent  rank,  the  occupant0 8  RT  decreases;  in  R-4  when  the  fre¬ 
quency  of  success  increases  above  that  of  past  exper and  above  that  of 
adjacent  ranks,  the  occupant °s  RT  increases „  A  similar  but  less  pronounced 
pattern  is  found  in  R-2  and  R-3, 

The  increased  or  decreased  effort  in  response  to  an  incongruity  between 
apparent  and  required  performance  is  modified  when  the  group  decides  to  move 
the  moat  incongruent  member  to  a  status  the  performance  requirements  of  which 
are  more  in  keeping  with  his  current  success  *  At  the  point  a  R-l  occupant  is 
reduced  in  status,  his  performance  declines,  the  decline  being  proportional  to 
the  reduction.  Conversely,  when  a  R-4  occupant  is  elevated,  his  RT  decreases. 
However,  the  decrease  does  not  seem  to  vary  with  the  extent  of  status  increase. 

It  should  be  noted  that  in  nearly  all  cases  the  increments  and  decrements  in  per¬ 
formance  as  a  result  of  status  changes  appear  temporary.  The  former  R-l  occupant, 
now  in  R-4,  again  seems  to  decrease  in  RT  while  the  former  R-4  occupant,  now  in 
R-l,  again  seems  to  increase  in  RT. 

The  experimental  design  forces  one  to  interpret  some  of  the  major  findings 
with  caution.  Assignment  to  statuses  was  not  made  randomly,  but  according  to 
baseline  performance.  There  was  a  perfect  positive  rank  order  correlation  between 
baseline  RT  and  status.  Thus,  performance  changes  as  a  reaction  to  an  incongruity 
cannot  be  interpreted  unequivocally.  RT  differences  may  reflect  differences  in 
certain  personality  variables  or  differences  in  task  interest.  Changes  in  RT, 
therefore,  may  be  in  large  part  due  to  these  factors  and  not  to  the  type  and 
extent  of  the  Incongruity  or  status  change.  At  present,  experiments  in  which 
negative  rank  order  correlations  obtain  between  baseline  RT  and  status  are  being 
carried  out.  These  data,  plus  the  analysis  of  the  personality  inventory  will 
permit  a  more  definitive  interpretation. 
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Summary 

Reaction  tine  performance  was  examined  In  a  group  setting  (1)  when  status 
distinctions  were  introduced,  (2)  when  an  occupant  °s  apparent  performance  was 
discrepant  from  that  accepted  by  members  as  appropriate  for  his  status^  and  (3) 
when  the  group  changed  a  member0!  status  because  of  a  persisting  discrepancy. 

i 

Cooperative  four-man  groups  performed  a  reaction  time  task.  Members  ware  to 
react  quickly  enough  to  prevent  a  failure  signal  from  appearing.  The  latter  was 
controlled  by  £,  appearing  according  to  a  fixed  schedule.  The  extent  of  success 
depended  on  the  status  of  the  successful  members,  high  status  members  being  able 
to  contribute  more  points  to  the  total  than  low  status  members.  Status  distinc¬ 
tions  were  Introduced  following  practice.  After  each  experimental  block  members 
privately  voted  on  desired  status  changes.  On  the  first  four  experimental  blocks, 
individual  success  was  scheduled  to  produce  an  optimum  fit  between  an  occupant's 
performance  and  that  deemed  appropriate  to  .his  .status.  After  block  four- 
discrepancies  were  Induced  between  apparent  and  appropriate  performance. 

(1)  Introduction  of  status  distinctions  produced  a  general  decrease  in  RT. 

(2)  Later  performance  changes  depended  on  the  direction  and  extent  of  the 
discrepancy  between  appropriate  and  apparent  success.  RT  decreased  when  success 
became  less  frequent  than  that  appropriate  for  the  status.  RT  Increased  when 
success  became  more  frequent  than  appropriate.  (3)  When  a  persistent  discrepancy 
led  the  group  to  change  a  member °s  status,  performance  changes  followed?  an 
Increase  in  statu j  reduced  RT;  a  reduction  in  status  increased  RT. 


1 


38 


References 


Burnstein,  E«,  Zajonc,  R.  B. ,  and  Taylor,  J.  J.  The  effects  of  apparent 

performance  and  group  success  on  status  changes  within  a  group  $ 

structure.  Technical  Report  No.  22,  ONR- 12 24 (34) NR- 17 0-309, 

Research  Center  for  Group  Dynamics,  1963. 

Zajonc,  R.  B.  The  requirements  of  a  standard  group  task.  Technical  Report 
No.  10,  ONR-1224(34)NR-170-309,  Research  Center  for  Group  Dynamics, 

1961. 

o 

Zajonc,  R.  B.  The  effects  of  feedback  and  group  task  difficulty  on  individual 
and  group  performance.  Human  Relations.  1962,  ^15,  149-161. 

Zajonc,  R.  B.  and  Taylor,  J.  J.  The  effect  of  two  methods  of  varying  group 
task  difficulty  on  individual  and  group  performance.  Technical 
Report  No.  21,  ONR- 1224 (34) NR- 170- 309,  Research  Center  for  Group 
Dynamics,  1962. 


